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(54) PRODUCTION OF OPTICAL WAVEGUIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the number of production processes 
and to shorten a production time by rapidly shaving the surface of a quartz 
substrate formed with a core to form a clean surface and then forming a 
waveguide thereon without forming a buffer layer on the quartz substrate. 
SOLUTION: The surface of a quartz substrate 10 is removed by ICP method (a). 
Si02 fine particles with addition of B, P, Ge are produced by flame hydrolysis 
reaction and are deposited on the quartz substrate 1 0 (b). The fine particle layer 
11 ' of the core glass deposited is sintered to form a core layer 1 1 (c). Then a 
photosensitive resist layer 20 is formed on the core layer 1 1 (d). Reactive ion 
mask is carried out by subjecting the photosensitive resist layer 20 to an 
etching mask to form a columnar core member 1 1a on the quartz substrate 10 
(e). Si02 fine particles with addition of B, P are produced by flame hydrolysis 
and deposited (f). The deposited fine particle layer 1 2' for an overclad layer is 
sintered to form an overclad layer 1 2 (g). 



J_L 




9 m 

k 




MLMJPfc 



(wt 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.gb.jp/PA1 /result/detail/main/wAAAagaGMgDA409297237P1 .htm 2004/07/23 



M)B*&m?ff (jp) 02) §^ & ^ (a) <n>»ffaiB&B8## 

#IH¥9 - 297237 



(43)&BBB W69*P(1997)11£18B 



(51) IntCL 6 




F I 




G 0 2 B 6/13 




GO 2B 


fi/12 M 








*S9* gj|*E©Sl OL (f 5D 


(21>fflHS^ 


*SB¥8- 114502 


(71)fflSA 


000002130 










(22)fflBIB 


¥^8^(1996) 5£ 9 0 




AEJ»AE««f AEybSESTB 5 #33*3- 








flses em 
































«3S?;ii»«s#ifeKBB#«ri#* mem 














(74)^8 A 





(54) [&m<n%mi xmmom&zm 



(57) [gift] 

fifii o±te**i^«B«-a-*«e$tei[ 

^. C F 4^ K 7 -f x 5; f > y(c <t o t8« 
iAD^XvS^Sfct I c PSHCJ: -,tlOio/cm 




1 

53?*«©«ffi*i&*-r*!fr 1 Hi'. 

mam i *7^M^i4i^ l-cshj#7 Mttzm 

3X*I£. 

SHJ!2f7 ^<tl//cH«IBm 1 #5 XS&8^®£j?r5£©:3 7 
Jfc1*Ct;-c * - > y-j- SSH 4 II t . 

^t-rsui 6 xni 

tCtoTS^O^B* 1~5 0 vmlit, A>oh - 7-f 

^^^©•/^xvm-^gsa i cpafciot i o 

10/ c m 3JW±-C*S C <fc <!: f 2>%M<ffi&<D$m 

ism. 

ismommttimi 

[000 1 ] 
[0 00 2] 

m<oimmim<Dmmt>m&2iT.-ciiK). commote 
utrnmum. fttm-rzwif&z&'Ut&mmho 
(gn^ h-c^micMft-ezzmmtmittix^z. to 

[0003] ctito<D^mm&^mMt^mmm^m 

^> 3 >!£©»« 1 0 1 _ttc#7XaM&^- 10 2'?: 
itfSStt (mm (a) ) . #tt>-CCft£l 2 0 0°CKLh 

ftutA,7riio 2*w,m$z> (mm (t>) /#7 

XiS^: S i 02-B203-P20 5) . &(C. *&ittfg 
ffiKJ:0. /<j7t! 1 0 2±iC37ffl©#-7XS&&- : F- 

iio3 -fcitastt (pis ( c ) ) . c©a. so- 1 
200 x;«±©aaKrjrt»o. co^^xntt^i i o 

3 'imiM? *ffcOT37JH 1 0 3 SiBfiETS 
(d) /#5Xillj£: S i 02-B203-P205-Ge 

02) . JfcCC. 7* F y 7^7 7 -<&ffiCCj;»3. 371 
1 0 3±tev**/**->£J&jR(,;fc&. cn%v^? 

&OTX?*>y«rfTlr>. mM©^'*->©:ftiIj&Sgl 

0 3a4iSjfS (.WW (e) ) . *LX. C<D±im 

U'X#mmmxtf^zmm*m i o 4 ^iSLfcg 



C2) ^¥9-2 97 2 37 

2 

0 4*^fdc-TS (g) : S i 02- 

B203-P205) „ 
[0 004] 

[^HJ*i^OJ:^<!:-rSS^i] L#>U *^3§€rCl 
©J: 5 fc£ < ©xm^iST^ 3 tiSOrttKraflft 

e>0{cisijt3x h©.^6» s l < — ss?s 

^c-eSCi^ffiJfeS©-?, 0 2©S£tX 

H£tf< Ci^tt^.*.,, Lfrhtatfih. 5^S«±(cl[ 
10 S3T®<&Jf^L/c©T?«S«©*Bifi^(C#^E-r-5^ 

*^?g©B«j«, 3r*^fiSt-6s^ss©*ffi*a-?> 
^«c8iMbr»^s*^fiSo. -e©±(c«jg8S40fiS 
* s tsm^^mmosmm ztm? * i> ox * s . 

[0 005] 

[i$j&&8¥&-r-5>fc«>©^!a] *l6Hjtc^t)-2)3t^gSS 
©BSf^^iS^-S^Jjn^^iiSI^N'-^JCttit&L. 

20 ntcws.ommi.ic. ^rmomi^^^w&^m^m 
xmw# : 5>zitTz>m3T.mt, mma^Mtiytcmt?. 

S&l Xgtt. CF4#x£fflt,>/c F^-fx^^tcfc 

30 ^>^©^7Xvm^sss» i c Factor i 010/ 
c m 3«±r* set £ -r -So 

[0 00 6] 

©3fe^SS©iSjgXg5:^-r0t , *.5, <> &?. 
mtcmmztltcBZ 1 mm©EIS« 1 0 fcflJSfcU T 

•fef->*©*t?^ffi*fi#i6jjfe^Liifc „ 
[0 00 7] — *^?§*»^a55is^ ( coc^r , 

40 ±6CB^Lfcaj^©3|jSS^£©B8^36>6.^*E!BJ©|g 

50ym, »*t<B10-50/imii;?>mi 

[0 00 8] ^l^-C. C©SS 1 0©^ffi€r I C P ( I 
nductive Coupling Plasma) 
&< l C£~,xm&btc (Ml (a))„ ICP&tt03(C 
ttcT ± 5 fC . JfJStc 3 ^ ;U 4 MWltt h tltcM^ f >^ 

^X^^^-C5^S® 1 0©SMx-,f>y(, 
50 fc. i5f>i'MX2O»lB20 0 (socm), 



(3) 

3 

EEtllctl. 0 (Pa) . 3-OU4©EPJjnm;frt;t2 kW« 
TT?fr& i tc. ^-©*Sm. 1 0 10/ c m 3© 

fcWJ5 0K*ofc. — fi^©Slt:tt-C*>i 
<r I E) ffi^£3tf*c:<t©m*fc«*;© 

^Xvl^ggttl 09/cm3-C*o!t o ^v9->if 
jtS«04K:*r5-f<fc5K:. T^XvU^sgg&c&ffu 
#cc l o io/c m3ia$r*£ < mt?Z>z tififtfr-, 
fc, 10 

[0009] aic. gmz^micx. ~j risfLtcw®. i 
0*/B^T:^£8g£j&aL;fc. BMcXAfttftc. m*4 
^iCtSiCH, BC13, GeC 1 4&iSAU 
^*P*^SfE«:J:>)B, P, GetfsaytaSttfcS i 

1 (bD.iaifcaT^xosiwiir £1 

5 0 0"C-C4^K«EigLrJ13 8um©3T)ll 1 *JB 

mvtc (mi (c) ) . 

[00 10J3MC. 37@1 1±«:J13 1 wm©®*tt 
l/^M2 0l:fSStS (01 (d))„ U^X FB 20 

2 0ttf«*aL l ^■©"liI«='T©^tl|U<3URb 

[001 1]»>-C, l^X hJ!2 0%xy^>^vx 

f ±vxiximi-< # &n>> 37111© 
smsufl-srSffii o©±ffi*5sta-r-s*r^*bfc 0 c 

ntCtO, 55iS1£l 0±tcftt£©=iTg|5fcf 1 l a *s^ 
JSStifc (El (e) ) . 

[0012] ^{C, ^TkSycifetjHC, Sf4^i US 

iCH, bc 1 3. poc i 3^«al, *isyni*#8? 
jsrstc^DB, Pdigfsflnsnyts i 0 2^^-*^3 30 

■B-Ci^b/c (SI (f) ) . mmi,tc*->l9?~j F 

mvffitirf-m 12' * 1 2 0 0 °cv 4 Mffflj&i&v'cmz 

3 0 m(Dit-/<?7 5 FBI 2£f#fc (01 

(sr) ) . «$8S©*St}£«, 37KIW8*imx8 

5iS«l 0W-/^5j FBI 2 5*— ffcifr-^T — 3 
FB£$f£l/T*5 9. z£&88«:£©*-7 v FB 

F*9fca«6ji*n/cttg8-c@^3ni 0 jy±©xs?rigr 

fPSL/ciaigBI&i»jSg8©5»iK^«. 0. 0 6±0. 0 
3dB/cm-C*ofc. 40 
[0013] ( tbiKWJ 1 > 1 0©fltB£l& 

StfKM 1 K*0fcIItCSe- 3 T37i 1 1. * 
FBI 2^fi£Lfc. ftS33ttfci«£?:7fciIi& 



#P3¥9-29723 7 
4 

88©zS®lS£«, 0. 6±0. ldB/cmt*l <& 

[0 0 14] ( Jt&tfil 2 > £/c. I C PS©§t>0 
fC3>^>^£fl^*:Sfcfc©R I EffifCA^tSMg 
1 0 ©*M*^*L/fc3&J. ^ XvS^ggiJ l 0 9/ 
c m 3«±ffjjnf S C £ #til3fc3*. 5 0 u m x 9- > >/ 

[0015] 

[0016] 55£S«±(ON*y 7 rB£19:W&U©-CSg 
[0 0 1 7 ] tt F 7 -/ 1 v ? 

m i ] *H)!i^Mcc^t>?,5te»^8s©Mifixg*^-r 
[S2] x-^^yo^i^&jg&owrafciKrHr 

[03] I CPiiC«t4x.^>^©t^tir$, 
[04] x-^^>^iig[<!:77XvS^@fgoW^^ 

-r0-c*-s o 

[05] m*<Dm$md&<DmMj:m*m?m-c$>z>o 

1 : F^-(x? 5 1 >i/©^rfSj 
ll, 12 • • : x^>y©I 

2 : F5-{X5?>yfflW 

3 : gMft#X 

4 : 

5 : mmmmm 

6 : X^ft>^ 
1 0 : a® 
1 1 : 3 71 

11': nTa5©#7X*ftmi 

1 2 : *w<*5t> FB 

12' : *-*>?v -j F»©;tf5*»t(Wt 
1 3 : 

13' : )^ y "y TSKDtf? Xgft^B 

2 0 :B0fcttUi** FB 



